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CLAIMS: 

1. A soldsfor an article of footwear, (he sole including at least one corrugated layer 
of a substantially blast and/or fragment resistant material. 

2. The sole of^claim 1 wherein (he corrugated layer is only in the heel of the sole 

3. The sole of cl^im 1 wherein the corrugated layer is only in the fore portion of 
the sole. 

4. The sole of claim\ wherein the corrugated layer can extend across a substantial 
portion of or the entire sole\ 

5. The sole of any one oKUie^pceceding claims wherein the at least one corrugated 
; formed in the sole such\hat the corrugations extend trans verselv in th<* 



the corrugations extend transversely to the 
ich of the corrugations are at about a right angle to 



layer is formed in the sole such 
longitudinal axis of the sole 

6. The sole of clai m 5 wh ere i 
the longitudinal axis of the sole 

7. The sole of any one of the/prece^ig claims wherein the at least one corrugated 
layer is formed in the sole with a planar rayer formed from the blast and/or fragment 
resistant material disposed on the upper aivd/or lower sides of each of the corrugated 
layers. 

8. The sole of claim 7 wherein the planarYayer is disposed on (he upper and/or 
lower sides of the corrugated layer such that it rtaeets the peaks of some or each of the 
corrugations of the corrugated layer so as to fomiNat least a first set of a plurality of 
channels in the sole. 

9. The sole of claim 8 wherein the planar layers bn the upper and/or lower sides of 
each of the corrugated layers are formed integrally with the corrugated layer or in fixed 
attachment with each of the coitu gated layers. 

10. The sole of claim 1 wherein the sole can have at least one corrugated layer in 
both a heel portion and a fore portion of the sole. 

1 1 . The sole of claim 10 wherein the respective corrugated layers in the heel and 
fore portions are formed from different materials. \^ 

12. The sole of any one of claims I to 6 wherein the corrugated layer is formed from 
a metal-matrix composite material. \ 

13. The sole of claim 12 wherein the metal-matrix composite material is formed 
from woven or chopped graphite, a ceramic material or a combination of these 
materials impregnated with an aluminium alloy. \ 

14. The sole of any one of claims 7 to 10 wherein the planar layers disposed on the 
upper and/or lower surfaces of the corrugated layer are formed from a mWaI-matrix 
composite material. 
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15. The sole of claim 14 wherein the metal-matrix composite material is formed 
from woven or chopped graphite, a ceramic material or a combination of these 
materials impregnated with an aluminium alloy. 

16. The sc^e of any one of claims 1 to 6 wherein the corrugated layer is formed from 
a polymer impregnated or an epoxy resin impregnated composite. 

17. The sole <if any of claims 7 to 10 wherein the planar layers disposed on the 
upper and/or lowei\surfaces of the corrugated layer are formed from a polymer 
impregnated or an epoxy resin impregnated composite. 

1 8. The sole of claim 1 1 wherein the corrugated layer in the heel port ion is formed 
from a metal-matrix composite material and the corrugated layer in the fore portion is 
formed from a polymer impregnated or an epoxy impregnated composite. 

19. The sole of any oneW claims 10, 11 or 18 wherein the heel also includes a first 
upper portion of one or morejayp^s of woven aramid fibre. 20. The sole of claim 



: comprised of three layers of woven aramid fibre, 
i wherein the corrugated layer does not extend 

jpper portion but instead extends to a position 
between the periphery of the inner portion 
\being substantially identical about the 



1 9 wherein the first upper 

21. The sole of claii 
outwardly to the periphery oftl 
inwardly from the periphery wijl 
and the periphery of the corruj 
periphery of the heel. 

22. The sole of claim 21 wherein trie ga]^ between the periphery of the first upper 
portion and the periphery of the corrugated l&yer is about 7mm. 

23. The sole of any one of claims 10 a\id 1 1 and 18 to 22 wherein the fore plate is 
resiliency flexible. 

24. The sole of claim 23 wherein the forAplate includes a first upper portion of one 
or more layers of woven aramid fibre. 

25. The sole of claim 24 wherein the first upper portion of the fore plate is 
comprised of three layers of woven aramid 

26. The sole of any one of claims 23 to 25 whdrein the corrugated layer is positioned 
in the fore plate immediately below its first upper portion. 

27. The sole of claim 26 wherein the corrugated iWer is a layer of corrugated 
polymer impregnated composite. 

28. The sole of any one of claims 23 to 27 wherein the corrugated layer in the fore 
plate does not extend outwardly to the periphery of its fir\t upper portion but instead 
extends to a position inwardly from the periphery with IheVap between the periphery of 
the inner portion and the periphery of the corrugated layer being substantially identical 
about the periphery of the fore plate. 
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29. ^le sole of claim 28 wherein the gap between the periphery of the first upper 
portion ahd the periphery of the corrugated layer in the fore plate is about 7mm. 

30. The\ole of any one of claims 23 to 30 wherein the corrugated layer in the fore 
plate is adhered with epoxy resin to the first upper portion in the fore plate. 

31. The soIeW claim 30 wherein the corrugated layer is stitched to the first upper 
portion of the for^plate. 

32; - A sole for anWticIe of footwear adapted to offer a level of protection to the foot 
of the wearer of the foMwear if the wearer inadvertently triggers an explosive device 
the sole having a longitudinal axis and including a plurality of channels extending 
transversely to the longitudinal axis, each of the channels being adapted to channel 
blast gases, generated whenthe explosive device is triggered, laterally away from the 
foot of the wearer. \ / \ 

33. The sole of claim 32 wherein the channels are provided in the sole by the 
provision of at leasTone-cormgad^d lay6r of blast-resistant layer having the features of 
any one of claims 2 to 31. ^i<A \ 

34. The sole of any one of the pre^dine claims wherein the sole includes an 
additional layer of blast-resislaiAt/mate^ proximate the upper surface of the 
sole. // \ >\ 

35. The sole of claim 34 wherein the additional layer comprises a plurality of layers 
of woven aramid fibre. \ 

36. The sole of claim 35 wherein the additional layer comprises at least fifteen 
layers of woven aramid fibre. \ 

37. The sole of any one of claims 34 to 36 wWein the sole includes a still further 
layer of blast-resistant material disposed below thfe additional layer of blast-resistant 
material. \ 

38. The sole of claim 37 wherein the still further byer comprises at least one layer 
of woven aramid and at least one layer of woven ceramic fibre. 

39. The sole of claim 38 wherein the still further layfer comprises a plurality of 
alternating layers of woven aramid and woven ceramic fibre. 

40. The sole of claims 38 or 39 wherein the woven ceramic fibre layer is the 
bottommost layer of the still further layer of blast-resistant material. 

41. The sole of claim 39 wherein the further layer includeVwo layers of woven 
aramid fibre alternately layered with two layers of woven cerafyic fibre, and further 
wherein one of (he woven ceramic layers is the bottommost lay^r of the still further 
layer. \ 
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42. The sole of any one of Ihe preceding claims wherein (he sole includes a 
bottommost ground-engaging layer. 

43. The si*ie of claim 42 wherein (he ground-engaging layer is formed from rubber 
or polyure(han) 

44. The sole oY claim 43 wherein (he ground-engaging layer is formed in (wo layers 
an outermost layer Vid an inner layer. 

45. The sole of claim 44 wherein the outenmost layer is a nitrile rubber and the ir 
layer is a foam rubber. 

46. An article of footwear including a sole according to any one of the preceding 
claims. 

47. The article of footwears dfefn^ed in claim 46 wherein the article includes a 
cocoon of substantially blast-resistant material that is incorporated into the footwear, 
the cocoon having a sole and an uuper such that the cocoon would substantially or 
entirely surround the foot of a wea W of the article of footwear. 

48. The article ofJbxitwear^^l urn 47 Wherein the upper is formed from an outer 
layer and an inner layer betweerTWudXthe ipocoon is positioned. 

49. The article of footwear of oyaim^faol claim 48 wherein the cocoon includes at 
least two layers of woven aramid 

50. The article of footwear of iny one of\cfeims 47 to 49 wherein the cocoon 
comprises a sandwich of layers of woven ceramic fibres or woven ceramic/glass- 
ceramic composite fibres and aramid fibres. 

5 1 . The article of footwear of any one of claims 47 to 50 wherein the sole is stitched 
about its periphery to the cocoon. 

52. A method for forming a metal matrix composite material, wherein (he composite 
is formed from woven or chopped graphite, (he method including the steps of: 

impregnating the graphite with a polymer containing a metal powder; 
drying the graphite; 

passing the graphite through a molten bath of meYal alloy that is at a temperature 
to carburise the polymer and so form the composite maternal; and 

exerting pressure on the composite material to remove excess metal alloy 
therefrom. \ 

53. The method of claim 52 wherein the composite is formed from woven or 
chopped graphite and a ceramic material. \ 

54. The method of claims 52 or 53 wherein the woven graphite is of the type 3K 
TOW, 380g/m 2 , M60/T300. 
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55. The method of any one of claims 52 to 54 wherein the polymer comprises either 
a polymer solution or molten polymer.. 

56. The method of any of claims 52 to 55 wherein the metal powder is fonned from 
a metal alloy. \ 

57. The method of claim 56 wherein the metal alloy constitutes at least 20% w/w of 
the polymer. \ 

58. The method of claim 57 wherein the metal powder is fonned from an alloy 
including aluminium/hickel and molybdenum. 

59. The method of aVy one of claims 52 to 58 wherein the step of drying the 
graphite comprises passing the graphite through an electric furnace. 

60. The method of any one of claims 52 to 59 wherein the molten metal alloy is 
formed from an alloy of aluminium, nickel and molybdenum. 

61. The method of any oneVf/cIaimsa52 to 60 wherein the step of exerting pressure 
on the composite material compmsesj passing the composite through a set of rollers that 
are capable of exerting about 35/ 1© 40 toils of compression and which squeeze out 
substantially all excess metal alloyXFrom the composite material. 

62. A methodTor formin^j(nieta\ matrix composite material, wherein the composite 
is formed from woven or chopi^d^rabhitel the method including the steps of: 

impregnating the graj^nte with a molten polymer containing a high temperature 
alloy powder; \ \ 

drying the impregnated graphite; and 

rolling the impregnated graphite in a set of rollers to form a rolled composite 
material. \ 

63. The method of claim 62 wherein the composite is formed from woven or 
chopped graphite and a ceramic material. \ 

64. The method of claims 62 or 63 wherein me woven graphite is of the type 3K 
TOW, 380g/m 2 , M60/T300. \ 

65. The method of any of claims 62 to 64 wherein the high temperature alloy is a 
titanium or nickel alloy. \ 

66. The method of claim 65 wherein the metal allby constitutes up to about 50% 
w/w of the polymer. \ 

67. The method of any one of claims 62 to 66 wherein the step of drying the 
graphite comprises passing the graphite through an electric furnace. 

68. The method of any one of claims 62 to 67 whereinuhe step of exerting pressure 
on the impregnated graphite comprises passing the graphitd through a set of rollers that 
are capable of exerting about 35 to 40 tons of compression. \ 
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69. The method of any one of claims 52 to 68 wherein a metal is applied to the 
composite material to provide excellent bonding of the material. 

70. JHiejrij^Kx^f claim 69 wherein the metal is titanium, beryllium or a metal 
alloy. 

71. The m&hocKof claim 70 wherein the metal is applied by plasma spraying or hot 
heet pressing. 

72. „ Jjk me£al matrix composite material formed using the method of any one of 
fms52>671. 



